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1/ 



mm 



im&mi] mwoztm-t ^wmmmm^^x^m-^ amp ai^^v 
Wjyoommir&mmmmm^ amp ai^*;^ ^ f t7a^7 h 

im^m 3 ] AMP Al^V * ^ ;> h G 1 u R 2 <om. 

AMP AS/;V^ ^ >$^:W#^7^- 7hGluR20c DN AT?* 

%>^t *&wtkirzm&m2xi±3mm<vMmmmMnmmkm:ffizwmir&x 

So 

[»*£6 ] F«MW\ #»fl«T^^>i Alt* 
[ff^7] AMPAl^^r/i$f#t7a-7 hG l uR20l 

9 ) tt$# 7 Xtt 8 fBm<7)SiJfi^^0fflitfST-^?l^^ * - * -fc 
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#12 0 0 2-2 3 2 0 8 6 : 2/ 

[it id ^ >m^#^-7^" y h <D^<D^m • wssa*, 

AMPAI^I/j'^ y y G 1 u R 2 Of&ffi • $JJte"C& Z> 1 

[0 0 0 1] 

* 5 Jt.- y He J; & C a 2+^§1££f|flJ#pl-;z> i t X 0 JPffiM 

[0 0 0 2] 

&is±7MKm^<km%M*n-oT^2> 0 mk. y^* fait 

[0 0 0 3] 

9 >'t?mt#®.'t& ^ t\,z ay) mmM^yi-frZizx.&itmmyji'* <>m 
t £ o 4 * > ^ v * ? ^ ym^m^it, 9 ^ > 
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!&m 2002-232086 ^-> ? - 

»k ^mmwwfcwh (cns) ^m^m^^i-^^ 

[0 0 0 4] 

T*/^3r>^ (NMD A : N-methyl-D-aspartic acid) t:ii§tt<^NMDA§ 

+> K+i:MTCa2+ £M$-£&o *NMDA5#frli, AM 
PA («— 7 3^-3 — Ku^rv- 5 -^f-;^-4 -^r V ^-^•9-V-;V7 p n if 
^^jR: a-amino-3-hydroxy-5-methyl-4-isoxazole propionic acid) 

[0 0 0 5] 

AMPAl^;^r/iff#: (AMPAR) ii, (CNS) «£<7) 

{5^^^^TOM#ttv^^^Ci3^t^^fi^S^^^E5i^#^Lrv^ (Tren 
ds Neurosci., 16, 359-365, 1993;Annu. Rev. Neurosci., 17, 31-108, 1994. 
Prog. Neurobiol., 54, 581-618, 1998) 0 ft*, M^#^m*SHJ& K tf)^ 
&f &£#x.£>*LT§£/e> 5 \ ^O^'JTltt (glial cell) cpTfcflil 

LTV>^> d t hfrtttotz (Trends Pharmaco 1 . Sc i . , 21 , 252-258, 2000 

) o 

AMPAffft (AMPAR) J3\ G 1 uR 1-G 1 uR4tV^4o«)^> 

LT, AMPAROCa2+Mttiis %:<T)*y-fx.~y V <0$L$Lte £ oX&ii Z> 0 
[0 0 0 6] 

G 1 uR2tr^ y hSr&o^ft:^ c a 2+f;MfCi5 1 A,?7&M&*7F 
Gl uR2 1^;^m i^V^C a2+^tt^^ 0 G l uR 
2 -9-7^-^ h^m^ft-r^, Ca2+^^@Ti-^> (Trends Neurosc 
i., 16, 359-365, 1993;Annu. Rev. Neurosci., 17, 31-108, 1994;Prog. Neuro 
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#12 0 0 2-2 3 2 0 8 6 ^-V : 4/ 

# • 

biol., 54, 581-618, 1998) 0 CLCOG 1 u R 2 OS^OliJCfi. £2#BOiBfcfc 

&mt (M2) ^siowT5/»^Bt^o z.<D7$;wmmz, g 

1 uR2*W^-> (R) X~&2>j)K jfo<D-yry*J--y V O^f&Sltfili 

(Q) Wfetv^o croMfcttti: (Q/RffM20 
VfcflHfeSii**:, fILf:GUR2 (Q) 3&»e>iEiofeffl|a|Wft$ 

[0 0 0 7] 

mfcipKii^X* AMPA$f# (AMPAR) Gl 
u R 2 <05Mc14«i* (M2) t:*^. loOT5y«^7^-> (R) t% 
4^*-XAIi, atte^^e^^fe^* TRNA^ (RNA editing) J hv> 
^^-e^n<bttTV^ 0 1"&fc>i^ itfS^P (DNA) ^mRNAt:tef^^t 

£C£o attest? t±. (Q) **3-K$*LTv^^>tc*tfr^ £11$ 

H(iT;V^^> (R) t:tliotv^ tv^#I^tt*l.o L^L&rt ? 5> 
> C^Miaot, C a2+^1£rtM£T-f &o 
[0 0 0 8] 

<dx\ ztttxizzuzmwrnmB^ mmmnmmmm (als) ^ e*-* 

[0 0 0 9] 

-2fC, MMMtLX, WmmWm (glioblastoma) , S^tSM (oligoden 
droglioma) ffimM (meningioma) & ^ s &< *pPj*tTV^ 0 #K> 
(glioblastoma) (i. 4"HEttigfc (CNS) "Cftt J: <^»fb^ ^oft^>B 

(Pathology and Genetics of Tumours of the Nervous Systems, 29-39, 2000 ( 
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#M 2002-232086 v> : 5/ 

IARC press, Lyon, France)) „ jft&NU&fcJU «£Lfc#«©ig8&fc»o-C«$fc 
&£I&££^U CNS^Cj£$£H&cj£# s oTV*< (Neurol. Med. Chir., 
34, 91-94, 1994. Neurol. Med. Chir., 33, 425-428, 1993, Neuropathology, 
17, 186-188, 1997) , ^W**lt»Lt4ff«**«»?)*lT^«fV» 0 
[0 0 10] 

&&tt@I$lK (glioma) O—^^fifc-Cab^jffli&^ieJBSy^^ti. #M 
J^MOfefJgt^^lffl^^^m^»^^^t>tT,^> (Glial Cell Development 
, 209-220, 1996 (BIOS Scientific Publishers, Oxford, UK.), Glia, 15, 222- 

230, 1995) o nm&mmmt, wmmmym, Rtfasj&H^ (Trend 

s Pharmacol. Sci., 21, 252-258, 2000) & if <D&&ftUmWLfcEUfo'f & tztb, 

$&&t&Z.b1>*m&ZtLT\'>& (J. Neurosci., 17, 227-240, 1997, Glia, 10, 
149-153, 1994. J. Neurosci., 16, 519-530, 1996, Eur. J. Neurosci., 10, 
2153-2162, 1998, J. Neurosci. Res., 46, 164-178, 1996) 0 L^U ^(DM 

[0 0 11] 

vsmimsk l x 7 t -t & MM] 

9 5 yWlgm^rx-- v h K X £ C a 2+»»ftfcW*1-5 £ «fc 0 iMg^ffl 
[0 0 12] 

[mm * rnvk-t %>tz*b 
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2 0 0 2-2 3 2 0 8 6 ^- v I 6/ 

tSGUR2 (Q) jtfET?r3MIJ^^-fr^>i:m^^fM^ji^tL, ^ 
^^^v^A^Mtt^^fr^G 1 uR2 (GluR2 (R) ) jSHST&^A''?' 

mfe<V&Mtmi&<Dm¥'\\:i) t &.£2>Z. t ^[iiU #^L7^ (NeuroRep 
ort 12(2001), 745-748) 0 
[0 0 13] 

-?"LT, AMPAR (AMPA^§#) MWliltH 

mtr*5i9, m^g i uR2 (q) mtt*mMmm2*ttz®MMmmi*, &m 
7773^ til l&# ? £> m M-t -?mm*? > m mm*-? u* l \m#> 

mm U Sfc. «Mff «:atie>/Sjfe*, ( l ) GluRl RZf/Xl± GluR4t7 
^•-'^ h # W^ffiHBJ3&<7) v>£ & t Z X~$&m. t X *3 . C a 2+&»14 

AMPARttt^LTV^Ci:, (2) itt»fliii:, GluR2 ( 
Gl uR2 (R) ) jt^*»AU L£|*PgEteC a2+littAMPAR^ 
> C a 2+^$&§te AMPAR ^^1" & t > MMIflSl 4» "OS^^PW § ft, 7 *° 
h ^Sft&Clt, (3) iW:JtLt, Ca2+littAMPA 

r ^fij^-r z> t > sammo wt£ it x% < mmnwj & m-x-t &zt, 

[0 0 14] 

>mS#»-9-ro.- y Y K X 2> C a ^««te«:1WfP1-S i «fc *) ffijJSMHJ^^ 
a2+a«tt*«HNl-f*K:tt> jKMMUI&t^ AMPAI^>^ 

[0 0 15] 
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mm 2 0 0 2 -2 3 2 0 8 6 ^- v : 7/ 

hlci&Ca24«iltto«I»«r, til«ro%£i-dJBttMl6^^ AMP AM 

fG l uR2oaH£^*2|*AU 

(m^m 2 ) *\ AMP Al^V^ ^ ^^##"9-^- 7 f G 1 u R 2 <D 
stfST-/^ AMPAI^v^ 5- 7FGluR2©cDNAT' 

»*3H3) ^\ mt^3&g1-&J$®#«^ 3&5L^?-&fflv*-C> AMP A 

t ^#tit^»M2I(i3ffifOIIf«Oii«i:gi^»ljt^^ ( 

itmt-rz 4 tmmmmmm^m tmm* nm-rz mim 5 ) 
^> #w^jtt«T^^> c t *m%kt-$-&mim 1 - 5 

[0 0 16] 

£ fc^f&IBWU AMPAI^l/^ 5 vm^W'fW^" y Y G 1 u R 2 

d £ ^#m^i-^>lt^7f3m<oMM0^0fflit^l&m^ 

* * - ( 8 ) m?m tmmmmtemmmtt^m^ 

y Ltzztz&fflit^&mmmmmmmttmxm*? y (w^9) 

[0 0 17] 

£ ?>^f&iKte. »(7)Mt^IliIEt:i3it^AMPAa^>^ ^ ym 

• W:mm&<nmfc-fi& (is^io) ^ ^^^«fft^--n«i 

SK^tti • «9^35 f , AMPAI^V^ 5 ym&mfc-y-y^-- yhGluR2^ 
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#M 2 0 0 2 -2 3 2 0 8 6 ^-v : 8/ 

nrnttm m&mi 1) «, 

[0 0 18] 

glioblastoma) > %.3%1&WM. (oligodendroglioma) Mil® (meningioma) & 

1 uR 2<7>Mc : ?-£#AU Sm^-fr^dtJci^fi^ifc^-ei^o iAMP 
AI^J^ 5 h G 1 u R 2 cojtfSTfc LTt±. AMP AM 

7)V9^ yS$f#t7a-7 hG 1 uR20cDNA^Iv^it^iS# 
> tfcitf^tt&K^Ofc (Science 249, 1580-1585, 1990), 

i^coi^SS^iJ^ G e n B a n k r*- 9 ~^-7, IZ £ ^ r^r/a^-t^ 
: M3 8 0 6 1 t Ltttniii^^o 
[0 0 19] 

^3PJ3K£v*T. AMPAI^V^ ^ >W&S1¥V7x.~y h G 1 u R 2 Oil 

9-t LX&s — ittt^Hfflv^tLTV>^Tr-V^^;VX^^ ^- (Science, 
259, 988-990, 1993) rt s Wb*l&o 7f/ ^ >f 9 4>ffiWS^ 

(cns) <7)^'j7«wu, **T«v»3wnttfc*SM^ /wb&kjw^xl 

fc^li, I^W^^V^VrCG 1 uR 2<?)iifST-£f§Jjl 
TO-C^^o 7fy)^^^?^-t:, Cre/1 oxPMUJiv^ 

xAfc^ffiLfcatfiS^A^**- (Nucl. Acids Res., 23, 3816-3821, 1995 
) *m^2>Zti>T~£&o C r e / 1 o x Py^f Atlv^Ifi©-o(;, A 
xCALNLG 1 uR2©«M, Cr e a^&Lfcv^^G 1 uR2rt* 



mtE#2 003-3074520 



iftIS 2 0 0 2- 2 3 2 0 8 6 ^- v : 9/ 

[0 0 2 0] 

#3&9§K&v>Tl;i> AMPAI^V? 5 >^##-9"^^^ h G 1 u R 2 (O 
[0 0 2 1] 

•?JBMa»ffllfto«»-«»«tt*«^&ifc^^*«o (CN 
S) H^lt^WSH^M^i^^JKMSW^^v^TtlG l uR 1 ~ 4 <?> 4 ood* > 

MCiot, «OC a2+iIttIt)^lItt^^tL& 0 fit, ClOjffl 
c a 2+ajittX0*^aatttc iot> ffim&*BU&0Jg&£ • ftpsm^a t 
T<& 0 fGluRl^Gl uR4^aUv»5i:, «(iCa2+ 

* 1) , • ««rt*fEm$ *l> 7 f G 1 u R 2 ^ 

§&3L1-£ fc > C a 2+*aaitt t £ 0 , jBMMIl&oWft • $ *t 

[0 0 2 2] 

>f)V? < >m^r##^^-y hotftffi • afflict*. m^^^kiH • «0J£^© 
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10 0 2 3] 

^ y y <r>5m, *y~7*x.-v yg\ u r 2 <DmxRv* 

[0 0 2 4] 

PARt7a.-7 1 uR iofSi:o^ti^ (mi l*#fl3 

&<vmmfflffi.-t)m£>bti2>o g 1 uRi^r>ft>xu*vn-/tvN>f7''j 

^XU;y7ti^, ^LJtmtTV^^^m^T^mbTt (01b) 

0 iSfci^Jt-e^ ~f 7 -i 4 —%nWk L>fzG 1 u R 1 tfrfc-efcgE&fe L G 1 u 

Ri?>s*?m<D%m\ mmmm^r^m^fi.fz mi c) 0 

[0 0 2 5] 

$^«3&^#£>J3:, GluRU G 1 uR2, GluR2/3, RlFG 1 u 

^St^#M^MO^f4^ft (n=l 6) ^AMPARt7*o.x-; h 
HKo^TiH:*: (ft 1 ) 0 m^tzftftMUM- (n=l 6) Ol^T^ G 1 u 

r i ^y^^M^mm^htitzo ztibotm-ei^ mmmm<7)$:¥ (52 

±2 1%, n=16) G 1 uRHW^f^gLtv^Co 1 6m<DWB 

mwmommu.^ o % 1 4 mx\ ^m^mm (21 + 7%, n = 1 4 ) kg 

1 u R 2 O^^in^^^ ^Gl uR 2/3*ivf$&cJ;&3fe&£ 1 6jH?W4 
fti&&0?*> 1 41S (3 1 + 5%, n = 14) "Cli^L^o t<rfl)W#WRtt 

(5 5±7%, n=16) T\ M,«ti G 1 u R 4 H & R§tt£^ Ui/^: 0 
[0 0 2 6] 

HldHgli, G 1 uR U G 1 uR2. RZFG 1 uR4CMt^^T^ 
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Jj« 2 002-232086 v : 11/ 

uRUGluR4 OW#£fPJLTV^^ G 1 u R 2 ©ISSttr < *>i**»* 
i><Dtzotz (Hid, e. f^g) o PJt&^&MJi (01 h, K j 2£tfk 
) "Cfi, &mn<0*5M\MmfflJ&&G URUGUR4 ^iiLtv^: (HI 
1 i&tfk) counts JEUt*-a-n>(±G 1 u R 2 fc^iKS&agLTV**: ( 
@l j ) o fit Itv^^i^oliifeti, M^l»(7)-7-* 
-Tf*&e^>f->fcG 1 uR 1 ^MLTV^:^ G 1 uR20Haii^<t) 

[0 0 2 73 

*$&95#»±x ^4^^fl-^f>WW^J31*H^O--^#m*ii^L. AMP 
AR^T^^y h^f^Ko^TiH^fc (^1) o d^^^iMTIi^ ^ 

(NFP) (Nature, 298, 277-279, 1982, Acta Neuropathol. , 64, 30- 
36, 1984) „ RV'W) TM^- # -"T?&& K i -Ml P (Pathol. Int., 
46, 15-23, 1996) Z*l^faKttT&fk^&&<DK1nfrht>fr& ^ 

[0 0 2 8] 

GluRl RlfG 1 u R 4 i:tt^t#^fflv^:rl^f ^l^v^li, 
^^J&*«Bflat±, M^^v^^f^^^ttv^ (HI K nu RtT 
n) o L^U G 1 uRl&tFG 1 uR2Xf£G 1 uR4S.0 f G 1 u R 2 KM~f 

zfofc*m^tz-m$L&&ytmzi3\,*xi*, \*a,<d&%l<dg i ur msyttx 

(iGl uR4 G 1 u R 2 5&«Sa&BFttSr^iC iTi o Tv>fc (H 1 

o> p> S.^q) o 

o(i. GluRUGluR4, Gl uRUGluR3, GluR3i:Glu 
R 4 ^r^tL-rttH^LT^Tto lo^lfeftli, AMPARf/A-y 
flLT^^^of: 0 T^jROt ^«^M«^&&U 8 7 MG^ov^T 
AMPARf/^y hO^^H^T^fCo iO«HJ3&*|c-C»iG luRlt 
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G 1 u R 3 <T>§m*m <, G 1 u R 2 OS&^fip^o tz iM 1 ) o 



[0 0 2 9] 

^»^M«t?^)G 1 uR 1 -4-9- y Y<D%;m*lfemi-2>fctb. *H 
W#?>tt^aMg^#V^9— tfJtj»RjC&" (RT-PCR) flF&fcfxofc (Neur 
on, 12, 383-388, 1994) 0 3oO^W^ 4o^-Mttt> 0 
©iHW&Hcfcov^ aUe^SrfrV*, ov>tG 1 u R 1 ~ 4 HftfcT^ 4 "7- 
£ffiv*T, PCRiiilg^o^o #G 1 uRl~4Hf>t^#^^^4rfflv^c 
«H®»*55-*f"C. iMaMf**^ (Neuron, 12, 383-388, 1994) ollrli 

GluRl~4 mRNAO§im^m$tLTV^ 0 n> fn-;K'l>l>IIt: 
^L^a^-e^), G 1 uRl~4 mRNAco§im^ai$tL^ (01 s) 
o GluRl-4 mRNAOHlCl Itli, RT-PCRt#/:ISf^ & 

[0 0 3 0] 
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mi) 



Tablel Expression of AMPA receptor subunits in human glioblastoma 
Immunohistochemistry RT-PCR 





RT 


R2 


R2/R3 


R4 


Rl 


R2 


R3 


R4 


• 

Surgical specimen 


















GNS-3000 


444 


4 


4 


44 










GNS-31 14 


+ + 


44 


44 


44+ 


4 


+ 


+ 


+ 


CNS-3148 


44- 


+/- 


+/- 


44 










GNS-31 86 


++ 


4 


4 


44 










GN5-31 95 


++ 


4 


4 


44 










GN5-31 99 


+4- 


+ 


4 


4+ 










GN5-321 0 


4-44- 


4 


4 


444 










GN5-3226 


+ 4 


4 


4 


44 










GNS-3243 


+4 


44 


+4 


444 










GN5-3245 


++ 


4 


4 


44 


4 


+ 


+ 


4 


GN5-3262 


+■4 


4 


4 


44 










UNb-52/D 


+4 


4 


4 


44 














4 


4 


44 












-r H- + 


t 

+ 


4 


444 


+ 


+ 


+ 


4 


C-22 


+ 






4 










G-87535 


4 + 






4 










Cell culture 


















GNS-3245 


+ 44 




4 


+ 


+ 




+ 


4 


GNS-3296 


+ 4 


4 


4 


44 


+ 


+ 


+ 


4 


CNS-3302 


+ + + 


4 


4 


444 


+ 


+ 


+ 


4 


GNS-3314 


+ 44 


44 


4+ 


44 + 


+ 


+ 


+ 


+ 


Cell line 


















CGNH-89 


+ + 






+ + 


+ 






4 


CGNH-NM 


+ 4- 




4 




+ 




+ 




MRCH-92 






4 


4 






4 


+ 


TATE-87 


















U87 MG 


+ + + 


+ 


4+ 




+ 


+ 


4 





in immunohistochemistry, (+++), (++), (+), (+/-) and (-) indicate high, 
moderate, low, faint and no expression, respectively. In RT-PCR,(+) and (-) 
indicate that digested bands were detected and not detected, respectively. 



[0 0 3 1] 

Clt, XtF, GluRUGl u R4f^-7 h^G 1 uR2t/^7 hi 
^>^:4^> L^k^immSILTv^i ttft>frZ>o Ztih<Dffi%:^ Gl 
u R 2 ZmW-LTm&btltzC a2m&&AMP AR&Ztib<7)mm*PX~fZ%,1r 

[0 0 3 2] 

m mm^mmm^is n & c a 2+ntAMP a r ott^M) 

tm^Ztzibf u r a- 2 AM£1£ffl LT AMP A7^!£S-f &«rt[C a 2 +]i 
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4HH 2 0 0 2-2 3 2 0 8 6 : 14/ 

(Ca2+M) ©ggftfcillSLfc (0 2 ;##^2«r#I) 0 AMPAROl 
fl8ffc*13#£> 2 0 0 /zMOAMPAt 1 0 O^MOt^f^nt^Tf F (C 
TZ) <0J5fc54CJ:»K W»[C a2+]imL/c (1112 a, bRtTc) o 
80 + 2H^ 285 + 120 nM (n = 1 5 0) ^0[C a 2 +] i ii, 1 
6 1@OMm*m<7)*fflJEfK 65+1 5%<0«HJfe-eiftffi$tLfe o [C a2+]i«>fc 

EI 2 ck e&tff ) o 
[0 0 3 3] 

[C a 2+ ]i<DM±l*, AMPAOT>^^f, 2 0 ^ M<D 2 , 3-ytF 
n^r'>-6--Fn-7-^^77 ; E^-W (F) / 3=-9" 'J > (NB 
QX) X(ilO^M©[2, 3-v**V-7- ( 1 < 1 --f 

;v) - 6 — — h n- i , 2, 3, 4 —f h7t Kn^y 3r-+'j >- l ->f;i/]ft 
m-7X» (YM8 7 2) ov^-ftt^icj: S^WfcM&fcLfc (J. Pharm. Ph 
armacoL, 50, 795-801, 1998) 0 CI tlh-mmfflffi,fc&\<*T, 100mM»K+^ 
[C a2+li*m jz^t&Zt lift fr-otz 0 ZcDZtl*, fTOttCa2+ft^> 

luRl^Mtt, [Ca2+]i«3effl^«*?*L^-^i(f*JWfl&K:*v>r, & 
IfcffiSttfc (0 2 g, h&tf i) o 
[0 0 3 4] 

(77*7 * -f ;^^Mt^AMPARt7a- y h OMOf^ffi) 
»e»»WliaiJw*»t* C a A R^ilMWi^l 

lC-f*fei6. £1% TfV^-f^^LfcGl uR2 cDNA 

(OfACioTC a2+3iai4AMPAR4:C a2+^it^^##lc^-r^ £ t 
*U,frtz (Science, 292, 926-929, 2001, NeuroReport, 12, 745-748, 2001) 

0 &T<Dnm*. ±Km&LtzwmBwmmmkx~ft-otz an 3 ;##^K3£ 

#P.s) 0 miWCGNH-89«U GluRlWXIiGluR 
4-+7'J-— y Yfrhte&C a2+iti§1^AMP AR^#^LTV^fco 
[0 0 3 5] 

G 1 u R 2 cDNA£ig*«tC2gA1-& fc*i>, $HWftt2o^£7 
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mm 2 0 0 2-2 3 2 0 8 6 ^-S? : 15/ 




TV CM W^ftlLt — ^iiC re'Jn v et- •tff&SJBO&jJI&TTV C7 
(Ax CANC r e) *) „ ft^liCAG^n^^-, — *t<7) 1 o x 
PSfi^iJ, A? v7 7-i&{ttRTfG 1 uR2 cDNA#><b&*K CreCiD 
G 1 uR2<D%>m.*mM'tZ>t:!t><7)tymmWL*G-$-2>G 1 uR2ilfflIIiT 
tV^-OV* (AxCALNLG 1 uR2) T*&& 0 tfz, 7fy)^l/» 
ffl^7-*-i LXi£mZti2>yV->1gyb?>^?n (GFP) cDNA£ 
ft^»x.7fV^^VX (AxCAGFP) fcflsJRLfco HI 3 a "CJi. Gl 
u R 1 * V/^SC&f&^-f (I3b) ^AxCAGFPMU^ 

fc 0 G 1 uR 1 *fl?|-t-^m<7)^"C\ m%i<D2 B^lCGFPO^^ttl^ 
*l£ (S3 c) o tt^AxCANC re, AxCALNLG 1 uR2, 

Ax CAGFP^)3iMiiTf7 V J )VXXm$k$*£& GFP^f3fc 

*t£ (03d. ellTf) o 
[0 0 3 6] 

uR20M^$Wut^v>AxCALNLG 1 uR2WXiiAx 
C A G F P Kj&lfe £ -£/zi§^K t±& L tl h v» t <7)Tr& o *r 0 

^M^O^Hf^ AxCALNLG 1 uR2M/I«AxCAGFP» 

bn-;MffiJJ&-ete3 6 0± 1 3 3 ^ m 2 (n = 3 0) tz^tz<D\zn\^ 
> G 1 uR2^St^«t(il 230±350^m2 (n = 30) KiixT 
v>fc (P< 0. 0 5) o 
[0 0 3 7] 

ttz, *%w%bi$G i U R2 (r) %m®momm.'wm t ffi-mLx\,>2>z t 
(0 3 g<on> \-u-)vmm~n-tz>m2 h^G 1 u r 2 (r) , r 

Y-^*<Dm$k*7F\^X^Z>ZtK%tf'D^tz (03 i) 0 - o Ltzmm^ 
-fbf±> GluRlXliGluR2 (Q) cDNA?)v>f Ca 2 + 
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<Wm 2 0 0 2 -2 3 2 0 8 6 V 16/ 

MiittAMP ARtmffl^LfzWi&fcte, ftLtfei?)ftv>4©t*ofe, * 

LTV** fcv>"$, C a 2+^St4AMPAR^itflJ^5l1-^«^* 
tofc#»*>«pfefc, 2M&B#fctt2tBLfc (0 3 j, k&tfl) o 
[0 0 3 8] 

7fV')^VX^UGluR2 (R) 10 f GluR2 (Q) <D$kWPW£ 
Ltz, CGNH-8 9mffi.fcSsWZ>±U<Dm\:te, U8 7 MGlttt^l^tL 
fco G l u R 2 (R) 3»^F**SA$tLSt % U8 7 MGtt<7)ttWft 
U I¥t:^o^ 0 £*UC*tU Gl uR2 (Q) iff* £ tlfzWj&l$, 

03p~xt:fe^T, Jf$kW%h\$, TtV V 4 )VX*frLfzG l u R 2 (R 
) XliGluR2 (Q) CGNH-8 9fflm^&tfZ>C a 2+ 

SattO^fcSrlSSt^o 2 0 0 fx MO AMP A £ 1 0 0 ^MOCTZOS4i: 
<fc«K 1 O-fH^ML^OS 2± 1 4%On> fn-;H)|-C\ [Ca 2 +]^9 
7±21^?>2 7 5±50nM (n=3 5 0) Kit* Life (0 3 p. q&tfr) 

0 CltLtlllC^a^ffoT^, 41®(D^JE4 J OG 1 uR2#&3MfJi, (HI 3 s, 

luR2 (Q) (03 v, wWx) •C(i[Ca2+] i #7 7±2l!5^ 

1185±240nM(n = 40) IC^L < ii^cLfCo 
[0 0 3 91 

*»W#?)»±, GluR2 (R) ^HmCGNH-8 9«^ ^'J7i 

C a 2+] j £ > b n -;i4EBJ& i: HSUKfc 3 Tif <b £ ^if d tf»fc:ov*T M 

(J. Neurosci., 18, 8794-8804, 1998) 0 2 5 f± M<D A T P <D^M-\z X «9 
. 5fflO«*lfOGl uR2 (R) Wllt(i[Ca2+]i^7 0±2 4/5^ 

1 4 3 8± 1 7 4 nM (n=5 0) Kif^Lfco £*>*i*:»±3 > > n 
Ifeffl^tLfcfeOfc J: <<Rrv>;fc 0 n> hn-;v»-e{i, |W| C&gT [ C a 2 +] j 
#77±2 8^<b 1 5 7 4± 1 6 1 nM (n= 5. 0) KJf^Lfco £«>£fct;J\ 
GluR2 (R) «^^A$tL7tmW»J^^^-BT^-e^>^it^^ 
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JR^2 002-232086 ^ v : 17/ 

[0 0 4 0] 

dT) MdUTP-7^«7^'J>^ (TUNEL) & (Science, 267, 14 
45-1449, 1995) £ffiv*'t\ GluR2 (R) 9«l: 
*5tt*T^b-->^t8^C*«5gL> ^Of*AxCALNLGluR2 
n-;v) /ftt^S^^-^T^mtc^lt^'fStJrkicL^o T# h -v'J^&fi. T 
UNELittltt<7)t^> M^mSP^^^coa^ft^ntTv^A (PI) NH£ 

m?>&n$kTm-otii><o, t^mztifzo ^mm.o^m^n^tz^ 

il^L/cl Ofrh 1 SO^WSr^^MiLfco -<^§£f*> Gl uR2 (R) 
(n=4) t?t±2 0. 2 ±4. 3%t*^ 3>hn-;v (5. 2 + 1 
. 2%. n = 4. P<0. 0 5) ±%^i><D?zo ?z 0 

[0 0 4 1] 

*#§^#<bf*> k i - 6 7*feti& (k i - 6 7mmm<D^^ mmmm 
$>tz*)<D3*7it-7u\*v7M, (pi) m&m<vmmx«m<otzi><D) *$m-f& 

ZtX\ GluR2 (R) ^mm^m^m^^X^m^X^tz (Lab. Inv 
est., 70, 125-129, 1994) 0 3>fn-;K1il 2. 3 ±2. 3 

%X\ G 1 u R 2 (R) X*i*< 0. 1% ( n = 4 . P<0. 001) X 

$>*otzo itUl*tU C a2m&&AMP AR*&mmjtZ*tZ>tzfr<DG 1 uR 
2 (Q) cDNA^SAL7t%0 (NeuroReport, 12, 745-748, 2001) (i, Ki 
-6 7£fefe}£i$:£2 8. 3±4. 8% (n = 4. P<0. 0 1) ^^if^S 

i£fz 0 t^u r^v-^^mz^ ^m^mw^^^^^tz (4. 3 

±1. 3%) o C a2+ii^14AMP AR *&%m%Lm£&?z#><D > 7f7 ^ <T ;V 
* £^LfcG luRl m^^tj,^ J: G 1 u R 1 timm^Ltzm, T h 
-y«i K i - 6 7 ^ffltL\**fi?tl 5. 3 ± 2 . 3%h2 6. 3±4. 
5%/~o£ 0 G 1 u R 2 (Q) £f&3H-&«£> G 1 uR 1 £itfiJ3&mf-&/13B 

j&cTWri*, 2oo^tc^r#^^b{i^^o^o 

[0 0 4 2] 

±tm^h, C a2+it^AMPAR*^Lfv:C a 2+<D : fiLXmm K «£ o T** 
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mm 2 0 0 2 -2 3 2 0 8 6 ^- v : 18/ 

##&9!%t±. CGNH-8 9fflffi,K&lf2>mffi.V>tem, TtfY-i'KWiWBLtFYL 
i-6 7 ftfeMKWt S AMP A R 7 V ^ F OftI tl^t*fco 2 0 

//M^NBQXXIi 1 7 2 ^2 HHfflv*& fc> jHBJfeO^jKKStffc 

fOtOG 1 uR2HItlf>tLf^WtlTV^ 0 £«bK N NBQXmM 
8 7 2 3. 0±1. 8%^?>13. 0±2. 0% (n=4, P<0. 01) 
„ 8 ±2. 3%^?> 18. 0±2. 5% (n = 4, P<0. 01) ^i: 

, T^h-v^tg^^-etL-rtt^r^^ii^^^o <e-*i«b{i> is. 5 + 3. 0 

2. 0±1. 0% (n = 4. P<0. 01). JBL&1 6. 4 ±3. 5%^ 
h<0. 1% (n= 4, P<0. 0 1)^, K i -6 7i^fe*gifc£^*l-r*Ll : 

[0 0 4 3] 

C a 2+^14AMPAR^^i-^>^<7)3oco|HJ3a* 1 <DC GNH-NM 
, MRCH-9 2RZ/XJ8 7 MG) T*ti, G 1 u R 2 (R) f&gUW. NB Q 
XXIiYM8 7 2<7)^ffiKJ:o-C> [WJ^^SS^b^ 
7*° h -vX^m^ii^L. K i - 6 T^Mmm^X^tZo G l u R 2 (R) 
IfEf^fAl^lEi^ iHitAMPAR7>^^-Xh^fflv^i:, 
Lfc 4 o^m^-r^T^^^T, dtLP, 2 cxO^^-ettJiUKT) 

^b^C&CL^ii&^ofco -r^fi, ^-f^^^UcG 1 uR2 (R) co|§ 

[0 0 4 4] 

(C a2+IItAMP ARCi &,«ig;fe<7>U£3i) 

*Ui 0 If«tOG 1 uR2co^tcJ:^«^M 3 F'fbL> Z^m* 

^U:GluR2 (Q) <DMX^£ & C a^mM&AMP AR<D&%m*Jil*, 
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2002-232086 ^- v : 19/ 

*%Mmz.Wm-r &ti#>. 2o^|f^ (14 ;##^4£#SS) o 
[0 0 4 5] 

tti^ftfc^V^-fc^LTV^Co AxCANCr 
e (n>hn-;v) £jg8fe§^-f^ AxCAGFPtAxCALNLG l uR 
2 »W^^-6#?LII^lot2 4 BfpjJ^F'il&wTlft'?" 

r/^-l^iLfc, KttHTFOl 0^<752 0»O»«rtW^W»:L/i3tt3fefflJft 

<o> mm\^^tz5m<ommz.&wz>^%3m*, 4. 2±2. 3^0^ (m4a 

) o L^U GluR2 (R) Sr|S3Si-*^«Hiatt^fcofc LTTttfcWH: 

-r> wr p>\thKtt^izmu<om¥\<o^^ ~ru x-w#> ktitz (m4b 

) o ififcfcfU GluR2 (Q) ZmXLfzi><7)te^ T^ J r>'*-KmW)ir 
2>MM<7>®i*mnmttz (3 1. 2 + 8. 3> n=5. P<0. 02) (HI 4c 

) o 

[0 0 4 63 

tzMJ&<D$C*Wr%CLtz 0 5m(Om^<0^m±, GFP, GUR2, StfG 1 
uR2 (Q) *§m.-tZ>fflU-?, Wil4 3. 2 ±5. 3, 15. 0±3. 3 
> 2 5 0. 2 + 5 0. 3 tz o fc (HI 4 d „ e £0* f) 0 <I O J: 9 K> GluR2 
<7>#&5£f^ jfflJI&05iS614*^5fttcppf(|t"CV^ (P< 0. 0 0 2) OK*tU G 
1 uR2 (Q) <OMlW^)Iltt^IUv^; (P<0. 0 1) 0 

mmmmztt-t z>m$t<vm.^ftmt*> io^m^ym872 *fflv^^t« 

m% tltz 0 G 1 u R 2 mtt<Dm\ t YM 8 7 2 O'&ffi £ J: «K C a A 
MPAR* f&Hi" & ftiJO 3 OOi»t* & > #«^^^|51# $ *L£ 0 
[0 0 4 73 

(fc YftmBWm<DZ- Kv^-tr^wcistt*. GUR2HSMAMPA 

7>^^Ma &m«<d-sp<tWJ) 
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#JH 2 0 0 2 -2 3 2 0 8 6 ^- v : 20/ 

■&mmimm^ ^>^x<Dnmm^m<omm^mm^ gur2 ( 
r) (D&mtmm-r&frZifrK^xffl^tz (05 ;##^ks^#hs) 0 c 

1 0 5fl<7)CGNH-8 9Mm*Z- A<D±BBinTKmmLtz\i 

mmmm^mmmmt, ^vw^mwm^m, o^, (05 a) . 

mmmm (pseudopalisading) £#?3gl?E (®5b) . RZfffifb&L^cDMm ( 
III 5 c) ^^Ltv^co 
[0 0 4 8] 

@5dli, GFP^t^M^^^^AxCAGFPM'AxCALNL 
G 1 u R 2 Zm&mtfz 2X1 05^o,«<^#»^ 9 Hfi:SIT«$ 

m^<, mmmi^mmtp^GFPmk&ztitz ®5e) 0 £*LK*tu g 

1 u R 2 t G F POl^*M§*4fe*l^ AxCAGFPhHCAxCA 
LNLG 1 uR2 £AxCANC r e I^OfflJfe 

*t«f^o^ (bis f) o p ii&&&<Dmtemfrt>nmLtz£&t), mmmmim 

mZWikL, TtfY-isAHmtoti: (05 g) 0 
[0 0 4 9] 

C a2+^ii^AMPAR=Sr^t^- tX-4 >^^X'<Dmm<omm^mt^ 
l^&frt'o fr*£hlzfcM:#JKWM-fZ>tztib, CGNH-8 9M£;*-K^ 

x<7>&T®.mzmuLxftmLtzmm<Dj&&\zttLx^ giuR2^gi u r2 . 

(Q) OMSt>VX(iAMP AR.7>^-X }>c7)YM8 7 2 0fI^S(Jt 
itmZM^tz (06 ;##¥K6#M) (06 a&^'b) 0 Tf^^VX^ 
L£G 1 uR 2©Ml^ IfCAxCANC r e *iS*$-frf KAxCALN 
LG 1 uR2»H/: (n=12, P<0. 001) Zk&tR&LX^ mU 

022 Hmo®^^^x/iit^«^<Jl^^;«^JK«:^rit^WJL^o G 1 
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2002-23208 6 ^-v : 21/ 



U R2 (q) <D%m*. mmom&*vzmirz>Mms$>~?fzj)K ^2201 
<DMm<n*yj xzn^^&ztte-bfr-oizo yms 7 2*m%n%t^irz>t^ 

H't^V OJ>MI;PBS) (n=12, P<0. 00 1) L/cit 

^tjrbgcLT, GiuR2 (q) zmm-rzm 

f (n=12, P<0. 0 0 1) (DrnMbimZtitz-bK G 1 u R 2 Z^m-fZ 
J|f $ Cov^T ii ttJ^JL Ji<7) |fi#fpffi £ & I? £ & * o fc 0 
10 0 5 03 

fcfhZttffrfrvtz (HI 6 c) o YM8 7 2T«lL/cffi0*« (H 6 d) > 

xhg i uR2^Mt^ii« (m6 e^f) k&^x, frmmmnizt 
A,t*$imzti%fr^tzo znfrfrv), grWLfDTtfY-isAmmtfffim-zfttzo g 
iuR2 (q) *mm.ir2>Mmmm<DMmi$YMs 7 2«ta wmztifz 

(E16 g> hRXfi) o YM8 7 2 ^ J: & #i:ffi-e G 1 u R 2 £§§3lt-&#ffl 

[0 0 5 1] 

n mmwMwB^fr bn?zmmm,&K&^x^ ^mm^^Mfemmmm 

4£Xi«®4<»lK£MLT£ V) , G 1 u R 1 &0VXG 1 u R 4 * >v?^SC£ 

uR 1 ^§t^LX^fZo Tryy-ifrXZfrLtzG 1 uR 1 uR2 (Q 

-f & l&li#:<£>f£il ^ILtv^ 3t^«tf>i&^ig;*: t fc 0 i tt KM L , fll^#fflJ& 

o«i&tt(±, GiuR2 (r) <D^m-^<>xmm.<Dim^nmt^mmtL 
tz&, mL<m\2titz 0 ®mwL<DMm*B4tLtz%m&. mnmMKMLx^ 
zt&frti&o mmvt<7)fmKx^>x, mmLtz^m^xitcN smm.^p<Dm 
k, n«^iit £ & t h tt^> & h xh & o 

[0 0 5 2J 
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&8S 2 0 0 2-2 3 2 0 8 6 ^- v ! 22/ 

• • 

&&2&&<D&MWWL< (Cell, 84, 371-379, 1996) 0 ^'JT»hCa2+II 
ttAMPAR<D^«WOH*Hf&teov»-t\ GluR2 (R) «^VT^ 
jg^LV^«i*Bl^feC:-r— ^-C% GluR2 (Q) <Dmffl5tm.&, v^X/Jn 
BiO^<;l/^ W^'J T^I^^^BJja (Bergmann glia- like cultured cells) 
W& J tfib0)&4k*?\%i&Z , tZ-t*^ 1&mmi±Ek1tolZ.mLX\t*& (NeuroRep 
ort, 12, 745-748, 2001) 0 L*U C a 2+lMAMP AR fctf-Lfc^U 

[0 0 5 3] 

^H^^iSV^T, C a AM P A R O C a 

<7)Ca2+olA{i, /WHJBKJWIftRO'NB 1 0 8#^$fflll&M^^ if, v*<o 
^OJ&«|WfeO^#Hifi^T?*4 fc V> 7 WO^Il: i 0 *tt*t <b (J. Neu 
rosci., 7, 2203-2213, 1987. Proc. Natl. Acad. Sci. USA, 86, 6421-6425, 1 
989> Nature, 396, 584-587, 1998) e Yano et al. (Nature, 396, 584-587, 19 
98) tt. NB 1 0 8W&Wffl1foMfflffi,fci$^X, N-^f^-D-T^r/ 
m (NMD A) gmfcZfrLtzC a2+<7)IAi:i Dtt»3*UfcC a 2+^ Ca2+ 
/*^^a»J ^Wtt^nf^ 4f (CaM-KK) Sr^ttlb 

yzKte-Zrtiff'te 1 ) y/Xlsjr — ySri — *t£> Akt (y'n-r^ — -trB 
) «r U >Mtt-r Z> £ «rW*^ L£o A k t Ofe^b^#Mtn:T # > - v 

Nature, 396, 584-587, 1998) o 
[0 0 5 4] 

% n ti vjj^^jfiLvt ( f c s ) scfflbk-c ioo^ mco 9 \ ^m&ifctia £ ft 
W1rz> 9 7LXi>>&mx$>otio l o %*>»#f»F c s £«iL£^;v* * >M£ 
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#112 0 0 2 -2 3 2 0 8 6 ^<-P : 23/ 

• • 

T#h-i'Xmfc<D&fi*miiaLtio -7 Lfc&ttli 1 0 O^MO^ 
^ft±0®fitt*^Ovl^^^ oT v^ (Nature Med. , 7, 1010-1015, 2001 

t^^Mx^ nmm^mmm,^^^^ ym*m&Lx^z>»jmmm^ (Natu 

re, 391, 281-285, 1998, J. Neuropathol. Exp. Neurol., 57, 653-663, 1998 

) o 

[0 0 5 51 

NMDAMAMPAt§^7>^^MitU:, #»Jg«&W 

(Nature Med., 7, 1010-1015, 2001, Proc. Natl. Acad. Sci. USA, 98, 
6372-6377, 2001) o «f^£^T, ^mM%bl±C a2+^§1£AMP AR^ 

dt, G 1 u R 2 ^MXii YM 8 7 2 t:± l> C a 2+IMAMP A R O 

[0 0 5 6] 

(^^^t,«^#%) 

^SSfc-CiB^fc 1 6l@0^4^^oa^7t^> WHO^IS^^oT#^tt 
#W^M^Wt/io :£it£ (Acta Neuropathol., 94, 425-435, 1997, J. Neu 
rosci. Res., 51, 526-535, 1998) ffi*tf> t £ , *W£#%£|»L£o #M 
^Jg^4|ffl^<7)9 CGNH-8 9(±^v^*">tt^^i-7t46, j2-K-7 
^X^Oll^^gK^fflL^o 1 0 %OFC SI^ 2 mMO/;^ ^ 
fcDulbecco' s modified Eagle's medium (DMEM) (Life Techno logies}±3£ 
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002-232086 ^-v : 24/ 

{±> 1 0 7 ± 5 fx M (n = 4) /iofc (Brain Res. , 573, 197-203, 1992) 0 
[0 0 5 7] 

*%Wmbl±, Tfaommx.S!T7V tf'fA'^fcfMttLifc (Proc. Natl. Acad 
. Sci. USA, 93, 1320-1324, 1996> Nucl. Acids Res., 23, 3816-3821, 1995) 

O 

(1) AxCALNLG 1 uR 1 > AxCALNLGl uR2 RZfi A x C A L N 
L G 1 u R 2 (Q) : Ztl^tl, 7 y > G 1 uRl, GluR2 RZfG 1 u R 2 

(Q) £#§m£^&T^Of&^#OL-y CAG^o^;?- loxP 
BE?!U ^^77- (stuffer) ilfsT- (**»ttitfs^) . #V (A) 
;K 3£H 1 o x PS&flU GluRl, Glu R2XliG 1 u R 2 (Q) n--rV 
>^@E?!k IM9l>to©*°V (A) v^^V-eMcStL-CV^ (Mol. Brain 

Res., 65, 176-185, 1999) 0 7^GluR 1 RXfiG 1 uR2 cDNAIt S. 

He inemann1t±^. XM. Ho 1 lmann1f± «fc £ 0 

(2) Ax CAN C r e TkXFA x C A G F P : C r e'Jnv \£i — -tf^tfE G F 
P (ClontechttM) *^^^^^%tzft<Dmk^my T S ^ 4 )V7s« Wk 

o2~5BbIt^, S^o#mjg (MOD 5t\ tt^MHilxf; 

[0 0 5 8] 

(««3t) 

Z$C$£ (NeuroReport, 12, 745-748, 2001> Acta Neuropat hoi. , 94, 425-435, 
1997) ffi«<<7> t £ GluRh G 1 u R 2 , GUR2/GUR3, Gl 
uR4 (ChemiconttfO . GFAP (Virchows Arch. A Pathol. Anat. Histopa 
thol., 405, 299-310, 1985) , * y^-y (V 9 , Dakopatts A/SteWO 

t% -&i9tfc^*%L%ikLtzo r.m$Likmytm<7>tz#>^ fitc> n-^^ 

WAlexa ^AX^m\^tz~mjm (Molecular Probe*±®D £ffi^T. m&Ltz 

fafot&mkisfzo m&Ltzmmz, &m&u-*f-mum (mrc-io24e, bio-r 
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#M 2002-232086 



<*—i? I 25/ 




adttM) X-mmLfz 0 Kondo et al. (J. Neurosci., 17, 1570-1581, 1997) & 
mMLfci><VtmCJj&-?. in situ'W^J ^-tr-va y*ft <otz 0 
[0 0 5 9] 

(jJME¥^'; tf^SilBUS (RT-PCR) ) 

!W^e>1PI*t*:RNAO«P5-at*:i 0 0 ngt^V/A^tv- (n y v 
a-f^T^Vf^») Srfflv>T^¥t^ GUR1HGUR4 ( 
Neuron, 12, 383-388, 1994) £RI$fci!H!B >f (-fe 7° 9 <f 

I 5' — CCTTTGGCCTATGAGATCTGGATGTG— 3' (MM 

#-s§-i) > r^f-tv**/?^- : 5' -tcgtaccacc atttgt 

TTTTCA-3' ) £ffiv>T, Miife^ 9 4^2 0#FI 

5 0tt2 o^ubt-*- v 7 2 c ct*2 o#ra#ftRj££-££ 

[0 0 6 01 

GluRl (1712*5»1 7 3 3fgoM^J : 5' -AAGAGGGA 
CGAGACCAGACAAC-3' (rr-xV > ^@E?iJ?><i#JO % Z V**f- K 

1 ; nm^3) ) , giuR2 (1732 1 7 5 5#a^^& 

@e^J:5' — GAAGATGGAAGAGAAACACAAAGT— 3' (SS^il 
#-^■4) ) . GluR3 (1 7 4 9^^177 lfg^M^J : 5' -GGA 
AGACAACAATGAAGAACCTC- 3' (@e^iJ#-^5) ) ?K 
G 1 u R 4 (1 7 4 7 1 7 6 6#g<^gBB?!l I 5' -GAAGGACCC 
AGCGACCAGCC-3' (BB?!l#-^6) ) ^HM^^^^f^ 

2®BOitHBK.J:&j£!» (GluRlli6 3 7 bp^ G 1 uR2(i6 3 8 b p, 
GluR3(i657bp> G 1 uR4(i6 2 6 bp) G 1 uRltliBg 1 
I > G 1 u R 2 KI±B s p 1 2 8 6 I , GluR3 KfiA v a 1 , &t>*G 1 u R 
4K(±P v ullfcv^ ##IWfcfWIKB&t*ffiv>T^L;fco 
[0 0 6 1] 
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# • 

SfiT?4 0#WU fflJfefcf u r a- 2 AM (Doj intt54) *ftfL/io Argus/H 
iSCA system (Hamamatsu Photonics*!:*) *ffifflLT> S&feilfcR 3 4 0 nmU 
8 0 nmt 3fefe>f 5>*#fco 3 4 0/3 8 0<a3bfeJfc£, jtiR (Cell, 88 
, 49-55, 1997) 831ft tf> fc * *> E C a 2+] j L £:«, 

[0 0 6 2] 

(TUNE L, *iStS0*ai3feO^*f) 

TUNEL^ £f «ii$g O^ffO 46 , M^^V&L ZffitzL fcLab-Tek 4-we 
lltf^**^ KM, 2X1 O^/^i^O^^JBia^r^fCo UWrOfc 

«lU iS^5 H^lwjHBfla=S:@^Lfeo In Situ Cell Death Detection kit (MB 
IttSD £fflv»-CTUNEL5Hf4rffv>. t/tK i - 6 7 ^ ? n-^;Mft# (Dak 
ott») ftfe»»:*fflv^T«llfeJta[**f*tfofeo mMfrtfte, 

(?L^8^m) (Corning Corstar Corp. tt^) ^T^Tofco 
[0 0 6 3] 

_h«B^* V*-K5X 1 0 4 1i/^;v<^J^#fflJ!& o fWr-C^fc 6 

i o%ojai*f^Fcs*^jjntfe. >m^^t^^m^ 
^51 (100 jum) z&mK&mLtzo mm*zbK2 4B#raig*u ^hfl® 

V 2 X 1 0 4 ^O«^AtL/c o J»<£>4 8B#Hg^ ^n-->^ 

U>^«r»*U fflte*$c>fc2 4l$mJ&*Lfco ^n^>y'J>^ 

[0 0 6 4] 

%f^{:CGNH-8 9*BHfe£.l X 1 oVl 0 0 fx 1 -CjgffiLfco Ax 
CAGFPMAxCALNLG 1 u R 2 fci&lfeS^ HCAxCANCre 
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£tz. mm<VJ&&lZtt-t2> Tt*S*7 4)\>X \ZX &G 1 uR2 (R) J^G 1 u 
R2 (Q) <*>3&3itf>3fr*£, AMPAM^V*^ >m£##^^lT&&YM8 

(lXloVlOOjul) 5-6 fllft (#S 1 8 ~ 2 0 g) <7) 
V^VA<DW,M.K8LTmtVtz 0 TfV^^VX (1X107PFU> M 
tatlOO/ilOPBS-eft) K«iift5BSi:, 2 7#e9£f-£JB^ 
■CM0l*I^-E^#L^o AxCANC r e^^AxCALNLG 1 uR 
2^, n> M3-;WBfcifc5-Lfco 

[0 0 6 5] 

Yamanouchi Pharmaceutical Company J: *) 1&4-£*i7t YM 8 7 2 £ P B S 
ffiZlttZo Omg/kg, 5 0mg/k g, Zttfl OOmg/kgtY 

M8 7 2£2»WK:bfcoT^BlR]|£rt^Lfc (IfilOl B&KWJ&Lfc 

iO^tti^ 10 0mg/kgOYM8 7 2 i«fflLfco nvfn-;VtU 
. PBS (100 ^ 1) fcJBUertKtS^Lfco («£x«2) / 2 t^o^izL 

[0 0 6 6] 

s . e. mt LxmZtiX\<*2>o t =&5e3U±— 7C&Wfr 
tfcfl**f (ANOVA s : Scheffe's test for post-hoc comparison) K£ »K $D 

[0 0 6 7] 

(Eli t h^»^Jffi«-e^L^AMPA^#^^^-rin 
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he) x^&Ltzmmmmmm<7)$kmT-?<Dmmz7F-r<, b ; in situ/wy; 

^-t*-ya>^aiL^G luRl mRNA^M (xfn7;V-f h77 
'J^A^n?^ K\ Wfe) £^1" 0 c ; G 1 uR l<7)Mf*S (n-*r$ 

d~ g ;^^H^^it^M- (GNS-3 1 4 8) "C^^>o d ; SilM 
^«0«T-e<7)^a (HEM) £^-fo e ;tiTCGl u R 1 *5L#£ffiv>£& 

•£M-e&&o f ;*)lG i U R2tn;#^fflv^^iM^So g ;#lG 1 uR 

4ffi#:£JBv>£&^M-C&&o 
[0 0 6 8] 

h~k ; d~gt|wiC»<7)^mi^-e^^>o h ; ( 

HEM) -e*)^)o i . j &tfk ; #lG 1 u R lifrfc, trCG 1 u R 2 tfLfcRTffo 
G 1 uR4tJt#:^-etL'rtLfflv>/i^M*^1-o 

l ~ n ; JtlG l u R 1 %m (Alexa 594, *&) ( 1 ) RXf^G 1 u R 4 tftflc 
(FITC, m&) (m) =^fflv^/i^M> afe^^-^^OffiM^lcfev^ 
X^tibZm.fr&frttJ (n) £itto 

o ~ q ; jftG 1 u R 1 fcvfc (Alexa 594. #-fe) ( o ) RXfijiG 1 u R 2 Jfrft: 
(FITC, m&) (p) ^ffiV^&^M, 3fOTcMSN«K33V*T^*L<b£ 
a^^7^-r^-v (q) £^1~o q^O^^-^/^-ti, a~gi;ov^t{i 
1 00//m> h — q Ko^Xlt 5 0 /x m c 
[0 0 6 9] 

r~s ; -^ig*<7)JfiMJ& (r) SL^l^moMMBa^P^tTV^/iiE# 
&M£& (s) Gl uRl~4t:flW^ , /7^v-^^RT- 

PCR«W^ 0 rts^l^V^, fcb&(D4 V-y (RH^R 
4) t±, #G 1 uR 1 ~4DNA^#^^$IJPI^^J:^>^|lf^|tf^Hi3tt^ 
PCRIWMIJ^, Zti^ti7ji1ri><VX*$>2>o fcm<DV-yK$>z>ftmL 
tz^co-X^ £ : B g l IXWWfLfzG 1 uR 1 i:ov>tli 1 8 4 8b 

p. Bspl286 I-e^JifLrcG 1 uR 2 tcov^T(i3 6 8&CF2 7 0 b p. 
A v a IXWmLtzG 1 uR 3 tCov^T{i4 2 0 25.^2 3 7 bp, P v uIIX*® 
WfLtzG 1 uR 4 lCov^T(±3 7 9 #.^2 4 7 b p 0 U-y f ^SL7c5 0 
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0 b p;t> K*^*x.^DNAt'fX7-*-S:^to 
[0 0 7 0] 

(0 2 Jg^ffi^ttKjbnt^ AMP A^ift^tC a2+] i <7)^«r^1-I2I 
; 2 ) 

a-c ; fura-2 AM&Jlif Ltz— ^i^IHHiS^^ltl., AMP 
A^#L/c[C a2+]iOiiin^^i-o Bb&&£3 4 0 nmt«0-^ ( 
a) „ ^^2 0 0 fx MOAMPASO 5 1 0 0 fi MOC T Z K«MM-£flr (b) 
RZmM^P (c) KiSlt^ 3 4 0/3 8 0 nmM^M^-y^to 

d~f ; mmfr&^frbifrv mztitz&m*<vfflm^teif%>, ampa^i 

/ w O 

g~ i ; i£*v?-> ( g> F I TC, £6) WGl uRl (h> n-ys > 

f$><OZ>fr~-jii';*—te > d~f 1:^^2 0^111, i a~ 
c ^^g~ i i:ov»T 10 0 ^ m^r^1- 0 
[0 0 7 1] 

(El 3 rf/^-f^X^tSAMPA^f^t^-y FOUI^i^^ 

1-m ;##¥*3) 

a~c;3>hn-;i/ 0 jg£$gife (CGNH-8 9) CAxCAGFPiAx 
CALNLG 1 uR2 £flg$ft$-li\ AxCANCre £flg$fe$-£fc#*ofco GF 
Pmft (a) , G 1 uRl«« (b) , RV t *tit > %&fr&tnt1z>( * 

(c) 

d~f ; G 1 u R 2 ^Mt^tt'C^So AxCAGFP. AxCALNL 
G 1 uR2, SlFAxCANC r e *«S*$-fr^o GFPS* (d) , G 1 uR 
2<7>ftfg&jm (e) Xa^ft&fcfc^fc-lirfc-f * — 5> (f) -C**o 

g ; 3>>n-;Vffl;;AxCALNLG 1 uR2^)*S:«^ tf^ 
(F I T C, glrfe) 3 ^j^n kf v A (PI) -CZlfi&rfe Utt 

[0 0 7 2] 
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h.; Ax CALNLG 1 u R 2 tAxCANC r e £*fflfl&fcflggfe$-g\ tfp? ^ 
(FITC> m) tG 1 uR2 (n-*r$>, #) fcfcfjfcfc LTZ^JMS. t 

. i ; Ax CAGFP. AxCALNLG 1 u R2RO f AxCANC r e &ifcfflj& 

fcu&tes*, PimuttfJbSo 7*'h-yx to k £ it a 7&#t 
j ~ i ; g i u r i *T&M&&tzmm-?$>&o trtibnmffi.*, ax cal 

NLG 1 uR IMAxCANCr e»titMf;o (j, F 

1 TC> Ufte) XtfG 1 uR 1 (k, > N O^^^^-etL 

feSra*^*)*^^ (i) zm-to 

[0 0 7 3] 

m~o;AxCAGFP (m) , AxCAGFP. Ax CALNLG1 uR2 
MAxCANC re (n) . MlCAxCAGFP, AxCALNLG luR 

2 (Q) MAxCANCre (o) Zm&Z&tzU 8 7 -MGMffi>X~$>Z> 0 * 
Kh*G 1 uR 2 (n-^S ^fe) SrJtjfefc LtMLf: 0 GFPMG 1 

a~f Stfj ~oi:ov^(il 0 O^m. g~ i fcov>Tfi2 0^m o 

p~x; f u r a-2 AM^rfflv^/itC a 2 +]i<5DilJ^0^^^1-o ^ > 
-^CGNH-8 9tt (p~r) t^:G l uR2 (s~u) RtfG l uR 
2 (Q) (v~x) ^Mt^»-C^-&o E^fc^KlnJ^oT, Mjj©fcft3 4 
0 nmt«0-A 2 0 O/zMOAMPAMl 0 0 //M^CTZCif 
•t^Hff^.t^ISm4 l ^4bnt^> 3 4 0/3 8 0 nrnM^-f^-^-Bo 
[0 0 7 4] 

(0 4 G l u R2MG l u R 2 (Q) <D§£mmfa<DmmzR&tftm*7F 
o JftG 1 uR2tJt# (n-*r$>, ^y^tf^^^vtfcfls: (F ITC, ft 
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£0 T?*|l|fl&*$fefeL;fco a ; AxCALNLG 1 uR2»H, Ax CAN 
C r e fc^S^fcjfrofcfflJfe-e**,, t:^ &fflJ!&<PV* < ojH± 

l^LT, 2 4«flBJart^?L«K*«aLTv^ 0 b ; G 1 uR2^M^t 
-SfcJ&KlAxCANC refcAxCALNLGl uR2«$*fc«t^^. 

abo/Co c;GluR2 (Q) iMm^AxCANCreMAxC 
ALNLG 1 uR2 (Q) Sr^$-^fc*HJfeT**S 0 a J; & ^gtfJffiSMIIIJ&a* 
l^tt, 2 4B#^F i 3^#?L®II^aiiLTV>^ 0 
[0 0 7 5] 

d~f ; ^n-^>^i;>^tffiv*TP^M«IBJ&oaBfttt«r**ro AxC 
ALNLGluR2^ (d> a>hu-)V) „ G 1 uR2|&» (e) . X 
liGluR2 (Q) (f) £«£**:»0> ^n-^>^i; 

4BfP^mi*JC0^^^-fo ftlf^V^tfcffcR.tfifcG 1 uR2«II 

}±> a~c lcov>T(±5 0 //nu d-f Cov^tlil 0 0^m^t o 
[0 0 7 6] 

(ei 5 g i u r 2 <o9km s > mmmmKR^irim^-rm ; 5 ) 

TtJfiaSOffiidt^lSSr^-t-o (a) , pseudopalisading£# 

^i?B (b) > Rzm/hm&nnm (c) i#tarv^ 0 rvj »Mii 

ifiLW (HEM) £^1"o 

d ; 2 x 1 o5m<D%m&m&&mmfe<D. x-v^*x<d*m&'rtw*^ 
e>mm&9 Buiz&tfzmmMj&tkuzmLx^&o gfp m&) *§&mmt 

Ztztb^ mm<V2 B HfltC^ Ax CAGFPMAx CALNLG 1 u R 2 
mm^ZtirtlMO I 5T*JS$feS-g\ PI «Ltv>f;„ e ; dO 

[0 0 7 7] 

f ; 2 x i QSmotgmwmBwmmmomm&i abeiz&w 

o GFPi:GluR 2 *t i>K$m%^Z>tztb^ mm<D2 Sfi:> Ax C AGF 
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P. AxCALNLG 1 uR2, MAxCANC r e *Jgfl6HUftfc*ftWM 
0 1 5"C^^$^rTV^Co 
g ; f co#^ ^^SP^otfe^H-e^&o Gl uR20*Si:i^tfc^7 

{±5 0/im> b^^Tttl0 0/im^ c ICO^Tti 7 5 fx d^ov^Tfil 
5 0 0 fxm, RZff K-o^Xit 1 0 0 0 /im^to 
[0 0 7 8] 

(m 6 amp a &m&<oMfe*mm<vj&^%.\ l : 3:irfcm *7fr?m ; 6 

) 

■tf^ffl : PBSOfiA (YM8 7 2^ffl^"t--&rr> bn-^fc frofcffc:* 
/K (V) ;GluR2 (Q) (□) ;AxCANCre^^Ax 

CALNLG 1 uR (G 1 uR2R0 f G 1 uR2 (Q) 

46oa> bn-;l/fc tw^^-, (•) ;GluR2 (Q) (^flSS^YM 
8 7 2 <7)iHm (A) ; G 1 u R 2 OlfcSI (♦) ; YM 8 7 2 (■) ; G 1 

uR2<^HWYM8 7 2Wffiffl (A) 0 #8fc3£W\ 1 2EE^»»*«fflL 
fco ^mnmm^m<0^+ s. e. m. (n=12) *^-To 
[0 0 7 9] 

b ; mm<7)2 2 B&fcffl£LfcM»WOKlB*iE-*-o 1 2E 

-ov^-f tL^) IcRI-f * p < 0 . 0 0 1 "^0^**21**^0 

c~f ;ift^;i/ (c) 3ttfYM8 7 2 (d) T^SLTtffi^W, 1 
uR2^H^M^£*UtMS^it (e. f) OfcJttBti6*&-r 0 c, dMe 

g ~ h ; g i u r 2 (q) Aitttf&mztitimmmmK&w&HEmL (g 

) MIG 1 uR2Si#^v>^^ (h) tJbio 

i ;YM8 7 2tftiU> GluR2 (Q) £|&Jjl1-&M^&|&OH E2kfe 

j ;YM8 7 2t^IL^ G 1 u R 2 *Hit^lf»OHE^fe%it 
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# • 

o c ~ j Ifit^) 2 2 BtCSlKl/; ^-C^^o j . 

n-li^ c — j tcov^T 5 0 fx m*7fr-?o 
[0 0 8 0] 

^mfi^z*), mmcD^mt^mmmmm^^x, ampaiw5>» 

^##•9-^- -;H:UCa ^ d ui Q JBtt&NIJ&«>**ft 

$##•9-^- 7 fg i u r 2 <DmfifrimMmtmK.mA.-t2> - 1 k * ^ > is 

M««BJft^*»t*C a2+«j§ttS:IW«IU Silitt^iil * - 

[0 0 8 1] 
[@B?im] 

SEQUENCE LISTING 

<110> JAPAN SCIENCE AND TECHNOLOGY CORPORATION 

<120> Suppression of proliferation and infiltration of brain 
tumor cells by expression of glutamate receptor subunit 

<130> A011P48 

<140> 
<141> 



ffifiE# 2003-3074520 



<160> 6 
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<170> Patentln Ver. 2. 1 

<210> 1 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:lst PCR sense 
primer 

<400> 1 

cctttggcct atgagatctg gatgtg 

<210> 2 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:lst PCR 
ant i sense primer 

<400> 2 

tcgtaccacc atttgttttt ca 
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<210> 3 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:2nd PCR GluRl 
sense primer 

<400> 3 

aagagggacg agaccagaca ac 22 



<210> 4 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : 2nd PCR GluR2 
sense primer 

<400> 4 

gaagatggaa gagaaacaca aagt 24 

<210> 5 
<211> 23 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:2nd PCR GluR3 
sense primer 

<400> 5 

ggaagacaac aatgaagaac etc 23 



<210> 6 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:2nd PCR GluR4 
sense primer 

<400> 6 

gaaggaccca gcgaccagcc 20 

mi) 

*§tmz&\,*x. fc hwmm&MMffi.fc&w& amp A^m^^m^-rm 

•Cab* (#f?Il) o 
[IS 2] 
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^-v: 37/E 



*%wk&^x^ i&mmmfflmK&vz, amp a^sh^l^ec a2+]j<« 

[El 3] 

<n\tm*7F-tmx*hz> (##2m3) 0 

[04] 

^SPJ^fe^T, G 1 u R2MG 1 u R 2 (Q) <D§&m.i)mffi,<DMMKRl% 
[19 5] 



[06] 

#S&9ifc:i3V>T, AMP Af ^ 
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V* 



^Jgfe&^t; •••• 

^t^^ - ■• 
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l/E 



raft] 



At&fflflSLt^ AMP AI^J^ 5 7 f G 1 u^R2 Oitfs^ 
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